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Pressure  Coefficients of
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Abstract: The axial static pressure coefficient is the key
parameter to estimate the flow quality of automotive wind
tunnel test section. The collector angle has an influence on
the axial static pressure coefficient. However, the tendency
of the axial static pressure coefficient isn” t the same for
different wind tunnels. According to the numerical results of
different wind tunnels at different diffuser angles, it is found
that the axial static pressure coefficient can’t be changed at
the diffuser angle of 1.70°. When the diffuser angle is below
1.70°, the bigger collector angle becomes, the larger axial

static pressure is. On the contrary, when the diffuser angle is
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above 1. 70°, the law is opposite. The reason is that the
constant dissipation angle exists at the shear layer. When the
diffuser angle is equal to the dissipation angle, diffuser effect
due to the bigger collector angle is the same as the effect due
to the more flow entered from outside. If the diffuser angle is
smaller than dissipation angle, the diffuser effect is more
obvious. All those can be revealed the inconsistent mechanism
for different wind tunnels. These findings can help to decide
the key dimensions of test section and collector at the stage of

wind tunnel construction.

Key words: automotive wind tunnel; axial static pressure

coefficient; collector angle; shear layer
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Fig.1 Schematic of numerical model
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Fig.2 Diffuser angle
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Tab.1 Models of numerical simulation

g O RS /m PR e ;ﬁﬂg{(
=] 5 HBEE  KE/m /()
0.385  0.555 0. 455 0. 981 3. 280
SAWTC  0.339  0.489 0. 401 0. 981 1. 700
0.330  0.476 0. 390 0. 981 1. 380
0.385  0.555 0. 455 0.733 4. 380
FKFS  0.327  0.471 0. 386 0.733 1. 700
0.320 0,461 0.378 0.733 1. 380
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Fig.3 Numerical results of axial static pressure

at different diffuser angles
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Fig.4 Dynamic and total pressures at

different diffuser angles

YR A 1. 38, WA T M A 0°X R A il
FMBEIERTFIREDMAE R 15 I RIS E. 43 8 AN



1230 Rl ¥ k2 2 WE KRB 2B

LRV

L 70°8t , BEE WS L FAHSE. B8R T 1. 70°
IF, W £ 1 AR SR O° ) 17 Y A5 B S /N Tl 8 O A
BER 15°8F (4 3 . WiCBE 111 A B B4 28 ROKE B8 3 sh 3
A R 5 AN A1 L 2S5 A B 30 Bl ) X
RIS E T B, B s R BT B4R, FE 9K
fR 1. 70°ET, I E R BT WY B ANT 170
B B P A 58 BB R T 1 70°EY, SR E AR
TH.
2.2.2 FEE#E

F AR A A A S BT V12, S T
g b TRV Z 250, B 5 A T 8UA N
1. 70°H BS b &5 B 50 mm BY7KSERR T BIEE SR, A
R LIS 2 E I, 22 A WA 70 W1 8 A BY U1 2 45
. ZEBYIE IS sh ) i AR R i, B i
B TR0 X, S5ikREet, 8RR M T s shid
BB —EHAEREEMY 8. ZAELR 1. 70°.
X5 IR A2 LRI, S 80 m R R B
PBUAR L 70° B AL AR A TR B R A F 4
BB B Y 8. BT UZREE AR
W O AR T AR Ak TR S e AR K HL e R
Y B R TSR AR B, U O M R, AN R
S A 5] 3 3h XIS £, T A AR K O
(KI5 T S8 R R . 5 2 MR B, Gl 1
B/NH WS BYBOA/NT I RFEB AR R
1 B Y T HT Sf 00 S50 BN BH B, SRR Bl R W AR X

FEHCR/(m? - 579)

5 ¥EfA L ICHRENENZEN=E
Fig.5 Dissipation contour of shear layer at
diffuser angle of 1.70°
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